Objectives: Research-derived evidence about the impact of sickle cell disease (SCD) on the lives of affected adults is lacking. We conducted formative research to provide the basis for a comprehensive description of how SCD affects the lives of adults, with the goal of developing a SCD-specific quality-of-life measurement system.
S ickle cell disease (SCD) is one of the most common genetic disorders in the United States; estimates are that up to 100,000 individuals are affected. 1 What was once a disease of childhood is now a chronic health condition that most affected people manage into their fifth decade and beyond. Although the lifespan has increased, adults with SCD face debilitating health problems including multiorgan failure, chronic pain, and neurocognitive deficits. [2] [3] [4] These individuals can also face social, economic, and academic challenges as well as barriers to accessing quality health care. 2, 5 Research-derived evidence is lacking about the impact of SCD and related treatments on the lives of affected adults (ie, what these adults are able to do and how they feel) 4,6-9 that would be in keeping with a broad definition of health as a combination of physical, mental, and social well-being. 10 The increased lifespan and number of adults living with SCD prompted the National Heart, Lung, and Blood Institute (NHLBI) to convene a workshop and working groups of consumers, clinicians, and scientists to examine the unmet needs of adults living with SCD in 2002. 5 The workshop participants concluded that the top research priority was the development of a SCD-specific tool to measure health-related quality of life (HRQOL). Consumer workgroups identified the preliminary domains that should be included in this HRQOL tool: pain and its impact, mental health, economic resources, satisfaction with and access to care, education and employment opportunities, burden of treatment, independent living and life skills, discrimination, stigmatization, and coping strategies. The Adult Sickle Cell Quality-of-Life Measurement System (ASCQ-Me) project 11 was designed to develop this tool and to conduct the qualitative research to more fully characterize these domains.
To lay the groundwork for the research, we conducted a comprehensive literature review of patient-reported outcomes for adults with SCD. The results of the literature review and initial domains served as the basis for the individual and focus group interview guides. We analyzed the qualitative data from the focus groups with adults, as well as structured individual interviews with both adults and their health care providers, to refine our conceptual model. We then used the results to develop a preliminary conceptual model of the effects of SCD on adults. The objective of the conceptual model is to guide patient-centered assessment and to assist in the design of treatments and future research for adults with SCD. Table 1 summarizes the selection and retrieval of articles about the subjective experience of adults with SCD.
MATERIALS AND METHODS

Literature Review
PubMed and PsychLit databases were searched using keywords chosen because of their relation to patient-centered health domains. The search included publications after 1999 (subsequent to the literature reviews conducted for the NHLBI working group on SCD and quality of life) to June 2010. The selection of keywords was informed by the results of the NHLBI workgroups and reflected reported symptoms (eg, pain, cognitive, psychological), functioning (eg, sexual, work), quality of life, coping, and stigmatization. Ultimately, 473 abstracts were retrieved and read by 2 independent reviewers. Eighty-six articles from this review and from the NHLBI working group review were determined to be relevant. Articles were included if they contained self-reports of the experiences of adults with SCD, whether these reports were obtained by interviews, focus groups, case studies, medical histories, questionnaires, or surveys. Articles containing perceptions of othersparticularly health care providers-of the effects of SCD on adults were also included. Articles were excluded if (1) they did not include self-report of the lived/felt experience of adults with SCD and/or their quality of life; (2) they did not include a relevant survey or questionnaire; or (3) the main topic was treatment options. Once an article was read, an abstraction form was completed to summarize essential information on ways in which SCD had been found to affect adults' lives and symptomatology. We did not attempt to use formal statistical meta-analysis methods to quantitatively pool the data because of the considerable heterogeneity with regard to populations, designs, and outcome measures among the studies.
Results of the Literature Review
Annotations of the articles that were reviewed can be found in the supplemental materials (Supplemental Digital Content 1, http://links.lww.com/CJP/A76). Our analysis of the literature revealed broad categories of the impact of SCD and its treatment on the lives of adults. These categories included pain and its management; emotional distress; functioning in social, family, sexual, and work-related roles; overall quality of life; and quality of care.
Pain and Pain Management
Pain is the hallmark symptom of SCD and the most common reason for seeking treatment. 12 Severe pain episodes can occur unpredictably, making coping with them especially difficult and socially disruptive. 13 Pain may also undermine the ability to achieve academically and vocationally and may cause negative thoughts about the future. 14 Quantitative studies have shown that perceptions of pain severity, its frequency, and the duration of these episodes, can vary across individuals, with younger persons and male individuals reporting greater severity of their symptoms. [15] [16] [17] [18] There is increasing evidence for the contribution of a number of factors to the pain experience. 13 These include social and demographic factors (eg, sex, age, education, socioeconomic status, urban versus rural [19] [20] [21] ); psychological factors including depression, anxiety, and coping style 1, [22] [23] [24] [25] [26] ; and social support. 27 Adults with SCD have reported using a variety of skills to manage pain. 9, [28] [29] [30] These methods include: social support 31 ; limiting activity; cognitive strategies, including thinking positively, distraction, relaxation, or guided imagery 16, 32, 33 ; physical strategies including massage and aquatic rehabilitation 28, [34] [35] [36] [37] ; denial 38 ; religiosity/spirituality 16, 17, [39] [40] [41] [42] [43] [44] ; and medications. 38, [43] [44] [45] [46] [47] In a cross-cultural study, Nigerians with SCD reported using active coping strategies to deal with pain significantly more often than adults in the United Kingdom did. At the same time, the Nigerians reported a significantly greater inclination toward an external locus of control (belief in forces outside of themselves) with regard to health, 25 compared with adults in the United Kingdom. More recently, alcohol use as a possible adjunctive pain-management strategy has been examined. 48 However, adults with SCD also report concerns about addiction to pain medications. 49, 50 Almost half of the manuscripts reviewed (n = 41) addressed the impact of pain or its management on adults with SCD. Study designs ranged from a case report to 2 randomized clinical trials-the majority of the study designs were descriptive and cross-sectional, utilizing convenience sampling from a single site. Measurement strategies varied and were generally appropriate to the research questions, but a few studies were not adequately powered for the number of measures included. Almost half of the studies did not include appropriate comparison groups. However, 9 compared subpopulations of patients, for example, male versus female, high emergency department (ED) utilizers versus less frequent ED utilizers, urban versus rural populations, and 6 studies compared results from the patients with SCD against results from other studies of healthy populations or other chronic illness groups. About one third of the studies adequately controlled for potential confounding variables. Despite methodological issues, results were consistent across qualitative and quantitative studies regarding the challenges that adults with SCD face with pain management, the importance of active pain coping and social support in managing pain, and the relation between psychological distress and poor pain coping.
Of note, 6 papers described results obtained from the Pain in Sickle Cell Epidemiology Study (PiSCES). 1, 7, 21, 23, 26, 48 PiSCES was a cohort study measuring the variability in pain and response to pain in 308 patients with SCD, 16 years of age and older. Data were collected between 2001 and 2006 from patients recruited from multiple clinical settings. Patients completed daily pain diaries for 6 months and standardized assessments. PiSCES was the first large-scale study examining pain in adults with SCD since the lifespan data from the Cooperative Study of Sickle Cell Disease was published in 1991. PiSCES utilized well-defined outcome variables including mean pain intensity, painful episodes, and various types of utilization episodes-non-opioid analgesic use, opioid use, office visits, ED visits, and hospital admissions. The PiSCES data was tested within a biobehavioral model of pain and its effects, using multivariate statistical methods that evaluated the effect of several classes of explanatory variables (demographic, disease-related, psychosocial, and readiness to utilize care). Although the PiSCES study demonstrated that severe, acute pain is still the hallmark of SCD, results also showed that chronic pain is much more common than previously thought, and the quantity and severity of SCD pain has been vastly underestimated because patients largely manage all types of pain away from the health care setting.
Emotional Distress
The relation between living with SCD and the presence of psychological difficulties has been investigated most often in comparison with either healthy control groups or other chronic illness groups. Some studies have found greater psychiatric morbidity in individuals with SCD compared with the general population, 51,52 particularly a higher prevalence of depression and anxiety. 22, [53] [54] [55] [56] Other studies have found no difference in morbidity prevalence. 15, 30, 57 Similarly, in comparison with populations with chronic diseases, such as adults with diabetes, some studies identified higher rates of social disability and psychiatric morbidity among patients with SCD. 58 Depressed adults with SCD rated their quality of life on the Short-Form 36 Health Survey (SF-36) as significantly poorer in all areas, as compared with nondepressed adults with SCD. 1 In regression models, depression was a stronger predictor of SF-36 scores than demographics, hemoglobin type, and pain measures. 1 Untreated sickle cell-related pain has been examined in relation to specific psychological states that are associated with emotional distress-anxiety, stress, 15, 34, 35 lack of control, and depression. 59 Lack of understanding of SCD pain and its behavioral effects on the part of health care providers and other individuals in the community (eg, teachers, employers, and neighbors) may lead to stigmatization and stereotyping of individuals with SCD.
In a comparison study of adults with SCD in Jamaica and the United Kingdom, Jamaicans were more likely to see emotional stress as linked to the cause of their illness. 17 Feeling a lack of control over symptoms and treatment has been reported. 29, 60 An association between lack of control and increased pain, poor psychological adjustment, or increased health care utilization has also been documented. 35, 60 Conversely, higher perceived-control scores positively predicted reported frequency of self-care behaviors. 61 Qualitative studies have found that feelings of helplessness and depression can originate from painful episodes and resulting inabilities to locate or maintain a job, 38, 62 and individuals with frequent hospital admissions for severe vaso-occlusive episodes also suffered from depression. 63 Several quantitative studies have found a significant relation between pain episodes and depression 64 or negative mood, 65 although other studies have not demonstrated this relation. 66 Frequent use of opioids has been associated with disruption in daily life, reduced activity levels, and pessimistic mood. 67 Qualitative studies have described stigmatization of adults who have SCD and stereotypes that these adults are drug addicts, 14, 39, 68, 69 resulting in their feeling shame, hostility, or anger with health care providers. 14, 39 Perceptions of substance abuse appear to have more to do with problematic pain management versus actual abuse. The prevalence of substance abuse in SCD was found to be only 2%, when controlling for behaviors related to pain. 46 Some individuals express dislike of taking pain medication for fear of becoming addicted. 47 Reports do indicate that some adults with SCD turn to cocaine, 70 marijuana, 71 or alcohol to address unrelieved pain. 48 Providers' perceptions of substance abuse among patients with SCD have been studied. In one study, 9% of hematologists and 22% of ED physicians thought that a majority of patients with SCD were addicted to pain medication. 72 In another survey, 8% of staff physicians, 17% of residents, and 13% of nurses reported higher estimates of dependence on opioids for adults with SCD (in excess of the documented prevalence) compared with other patients in pain. 73 Although 63% of nurses in another survey believed that drug addiction frequently develops during treatment of sickle cell pain episodes, 87% said that addiction should not be a primary nursing concern when caring for patients. 74 There was less consistency in the findings from the studies of emotional distress compared with results in relation to pain and its management. This may be in part related to the variability in defining and measuring psychiatric symptoms, making it difficult to make comparisons across studies. There was also a wider range of methodologies, with more qualitative designs utilized, fewer studies including comparison groups, and no clinical trials found. A range of populations were studied, including health care providers. Finally, studies related to emotional distress were as likely as those related to pain and its management to have adequate sample size and controls for potential confounders. The strongest evidence, derived from welldesigned studies of emotional distress, was found for a higher prevalence of depression among individuals with SCD compared with the general population, and depression was in turn associated with more severe disease and higher pain rates.
Social, Family, Sexual, and Work Functioning
Adults with SCD face stigma, discrimination, loneliness and isolation, and disruptions in relationships, work, and social activities. 13, 18, 27, 53, 57, [75] [76] [77] Pain affects feelings of self-esteem with resulting difficulties in maintaining employment and personal relationships. 39 Negative emotional states can affect the ability of adults with SCD to function in social situations. For example, Thompson et al 34 reported that adults with poorer psychological adjustment had lower levels of reported support and higher levels of conflict in family functioning. Conversely, social support has been described as important to adherence to treatment and to health promotion behaviors. 78 Adults with SCD have described growing up as challenging because of strained relationships with peers due to absences from school, awareness of the potential for a shortened lifespan, and differences in physical appearance. 14, 39 Adults with SCD have reported feelings of isolation from others and reluctance to disclose SCD status, 14, 79 especially because the general public knows little about SCD. 80 Furthermore, SCD has been found to affect sexual functioning-men with priapism reported dissatisfaction with sexual intercourse and fear of engaging in sexual activity. 81 Some were reluctant to disclose priapism; therefore, it went unreported until late in its course. 18 Securing and maintaining employment is challenging and has financial and social implications. 14, 82, 83 Employers fail to understand the nature of SCD and its variable course, 62 and drowsiness due to pain medication can interfere with driving and working. 46 Sickle cell-related pain can interrupt work attendance, creating unstable financial situations that affect self-esteem. 14, 39 Pain related to SCD can also lead to feelings of helplessness and depression 62 that enhance the experience of pain. In one study, men with SCD cited depression due to problems related to employment as a factor in the onset of severe pain episodes. 38 People with SCD question whether to disclose SCD status to employers 14 and describe employment discrimination and denial of health insurance. 59, 79 Sickle cell-related pain has a marked effect upon the activities of daily living for adults with SCD. Porter et al 84 found that adults in pain were most likely to reduce their household chores, followed by social activities, and infrequently their employment. In this study, stress was the most significant predictor of activity reduction, after controlling for pain intensity, with significant positive correlations with average pain intensity and household and social activity reduction but no relation to medication and health care utilization. Increased stress levels have also been associated with pain severity and absences from work. 65 Comparisons with other groups have helped elucidate some of the life activities that are affected by SCD and its symptoms. In one study, adults with SCD identified more difficulties with employment, finances, child care, and leisure-time activities than adults with diabetes reported. 58 Individuals with SCD have higher unemployment rates, less education, lower incomes, 57 and higher rates of being single 29 than healthy comparison groups. Adults with SCD described sleep, eating, and financial difficulties, and the severity of their problems was comparable with adults with other chronic illnesses. 82 Individuals with SCD in rural settings may fare more poorly than their urban cohorts with regard to income, educational attainment, limitations in functioning, and access to health care. 85 The negative effects of SCD in relation to employment, education, and relationships were consistently described across the 27 studies reviewed in this category, as were the moderating effects of social supports. Methodological issues with the studies included failure to include appropriate control groups or to adequately control for confounding in about two thirds of the studies; inadequate sample sizes in a few studies; and a range of methods and measures utilized.
Quality of Life and Quality of Care
The quality of life of adults with SCD has been described through the use of questionnaires and survey instruments that ask patients to report on their activities, ability to function, health perceptions, and subjective experiences. 75, 86, 87 The use of generic quality-of-life measurements with the SCD population has increased in the past decade, allowing comparison with well and other chronic populations. A recently developed SCD-specific quality-oflife measure found that overall quality of life did not differ between adults with SCD and patients with rheumatoid arthritis. 87 Patients with iron overload on iron chelation therapy were found to have lower quality-of-life scores on the SF-36 compared with population norms, 88 particularly if they experienced comorbidities. 89 In one study using the SF-36, leg ulcers were found to have a significant effect on role functioning, general health, and vitality. 76 Patients with SCD who were high users of EDs had more pain, more distress, and lower scores on the SF-36. 1 Patients who were followed from the Multicenter Study of Hydroxyurea in Sickle Cell Disease and who responded to hydroxyurea showed improvements in social function and perceptions of health overall 90 on the SF-36. Self-care management resources (social support, self-efficacy, assertiveness, and self-care ability) were found to be positively associated with positive health outcomes and quality of life, when controlling for sociodemographic factors. 9 Quantitative and qualitative studies report that adults with SCD prefer to manage their pain at home. 8, 20 Adults who managed their pain at home felt that spending time in the hospital was not in their best interest, and they had a strong sense of self-responsibility for managing their condition. 68 Adults with SCD valued positive contact with providers 59 and appreciated health care providers who were prompt and efficient. 14 Better ratings of provider communication were associated with higher levels of trust toward the medical profession. 91 Unfortunately, providers were too often perceived as lacking knowledge about SCD, being insensitive to pain, 32, 59 failing to involve patients in the decision-making process, and exerting control over treatment regimens. 68, 92 Patients felt that various needs were neglected, such as assessing pain, 92 monitoring of vital signs, psychosocial support, 68 and timely intervention. 62 Negative reactions of providers have been reported toward patients who ask questions or voice opinions regarding the care provided to them. 69 Bobo et al 93 found that adults with SCD, compared with adults with asthma, reported more unfavorable ratings of the humaneness of and lower satisfaction with medical care despite comparable access to care. Adults with SCD have characterized their emergency and hospital experiences of pain management as affected negatively by mistrust from providers, stigmatization, and lack of provider knowledge. 68, 94, 95 Such negative interpersonal experiences and lower levels of trust have been associated with hospital self-discharge 96 and delays in seeking care. 45 Studies with health care providers support these patients' reports. In a survey of hematologists and ED physicians throughout the United states, 65% of physicians rated their management of pain for people with SCD as only moderately effective. 72 Nurses felt that the greatest barrier in management of SCD pain was the lack of adequate pain assessment tools. 74 In one study, African American providers, female providers, and providers who served adults were more likely to agree that race issues influence quality of care for individuals with SCD. 97 More frequent hospitalizations and prior disputes with staff were associated with providers' negative attitudes in another study. 98 A systematic review found a high level of evidence that negative provider attitudes (and a moderate level of evidence that lack of provider knowledge) pose significant barriers to effective pain management in SCD. 95 Thus, individuals with SCD often avoid interacting with the health care system and turn, instead, to other methods for coping with pain. The PiSCES study provided a comprehensive picture of the adult's experience of pain related to SCD, 8, 20 including both health care utilization patterns and patient responses to pain.
The majority of studies on quality of life and quality of care were adequately powered and most appropriately controlled for potential confounding variables. Measurement of quality of life for the patients with SCD was consistent across the majority of the studies, using established generic quality-of-life instruments (eg, SF-36). However, the goals of the studies were wide-ranging, from evaluating the validity and reliability of existing quality-of-life measures with SCD populations to evaluating such theoretical models as the theory of self-care management. Given the focus on quality of care, more studies in this group utilized populations of providers, with findings that were consistent with results from patient populations.
Summary of Findings
Many of the life effects uncovered in the literature review relate to the topic of HRQOL because they are typical of domains assessed by HRQOL measures: pain, fatigue, emotional distress, social relationships, and ability to carry out daily activities and social roles (employee, student, parent, etc.). Other classes of life effects covered were access to treatment and interactions with providers, specific side effects or discomfort associated with treatments, and methods of coping with and managing a chronic condition. Finally, many of the effects of SCD uncovered by the literature review are connected to the way individuals feel or perceive themselves in relation to society, including perceptions of stigmatization, feelings of isolation and alienation, and consequent concerns about disclosure of SCD status. We next describe the methods and results of our qualitative data collection that were integrated with the results of the literature review to refine our conceptual model.
MATERIALS AND METHODS
Qualitative Data Collection
We conducted individual and group interviews with adults with SCD and with health care providers across the United States to identify ways that SCD can positively or negatively influence the quality of life of adults with SCD. The interviews and classification of the obtained information into the initial taxonomy followed a rigorous, systematic protocol for qualitative data collection, using the Critical Incident Technique. [99] [100] [101] The methods and results of the Critical Incident Technique are detailed by Levine and Shore 102 and will be touched on briefly here. All materials, methods, and procedures received approval from the Institutional Review Boards of both the American Institutes for Research and Children's Hospital & Research Center Oakland.
Participant Recruitment
Participants in the data collection were adults with SCD as well as their health care providers. Study personnel invited health care providers listed in the rosters of the American Society of Hematology and the NHLBI National Sickle Cell Disease Program to participate. We used multiple strategies to maximize demographic and geographic diversity, including distributing flyers describing the study to sites providing clinical care for adults with SCD, working through member organizations of the Sickle Cell Disease Association of America (SCDAA), and other SCD community-based organizations, and posting information about the study on the SCDAA website.
Interviews
We used multiple interview methods, including focus groups and individual interviews with adults with SCD and their health care providers. The focus groups were facilitated discussions led by moderators trained for the study (nurses, psychologists, and social workers) who had experience working with individuals with SCD. The groups were designed to elicit participants' responses in relation to specific questions. The focus groups were homogenous with regard to sex, and moderators were matched to the sex of the group to facilitate candid discussion about sex-related effects (eg, romantic or sexual experiences).
The majority of the focus group protocol involved structured discussion to elicit critical incidents (ie, the effects of SCD on the participant's lives). After each focus group generated its own critical incidents, participants were asked to "vote" on the importance of topics identified from the literature review and the 2002 working group as being affected by SCD. The topics were listed on a large sheet of paper, and each participant was given 7 sticky dots (votes) to place beside the life effects of SCD that they felt were most important. Participants were allowed to give any topic as many of the 7 votes as they deemed appropriate.
The patient and provider interviews were conducted individually for 2 hours, usually by telephone. The patient interviews were conducted by project staff who were matched to the sex of the adults with SCD and trained in the interview protocol. The participants reported on events that were due to SCD and that affected their lives. Providers reported on events due to SCD that had affected their patients' lives. All individual and group interviews were audio taped.
Analysis
Project staff trained in qualitative research strategies reviewed the audiotapes to extract from the narratives all individual instances that illustrated behaviors resulting in positive or negative effects on the patient that were related to SCD. These abstracted incidents were "anonymized" to remove any information that could identify specific individuals. A taxonomy of SCD life effects was generated on the basis of a review of these data. The project team was divided into 2 teams of 2 members each, which separately categorized and grouped 200 incidents into domains based on the similarity of content. The coding teams met to compare preliminary domains from the initial grouping to create a draft taxonomy. Discrepancies in the classification of incidents were resolved through discussion to consensus. The teams then individually classified an additional 600 incidents until no further categories could be identified, indicating saturation of the topic. The final taxonomy met the criterion for saturation (the final 100 incidents identified 3 or fewer new behaviors 99 ) and was demonstrated to be reliable for the classification of incidents at the domain level (k = 0.623, P < 0.0001) and at the category level (k = 0.606, P < 0.0001).
Results of the Qualitative Data Collection
Participants were 122 adults with SCD and 15 clinicians with expertise in caring for individuals with SCD ( Table 2 ). All of the clinicians and 37 adults were interviewed individually, whereas 85 adults participated in 11 focus group interviews. Women were 54% (n = 67) of the adults with SCD and 60% (n = 9) of the providers. Consistent with the population primarily affected by SCD in the United States, 94% (n = 114) of the adults with SCD were African American/Black. Five percent of the adults (n = 6) self-identified as Hispanic/Latino ethnicity. Over one half of the providers were African American/Black (n = 8), no providers self-identified as of Hispanic/Latino ethnicity and 46% (n = 7) reported they were Caucasian/white and "Other." Providers were therefore significantly different on race/ethnicity from the adults with SCD (Fisher exact = 0.001). Adults with SCD ranged from 18 to 64 years of age (median, 35 to 44 y). Men and women differed significantly on education, with 59% of women completing at least some college compared with 33% of men, with the median education level for men being high school or GED (Fisher exact = 0.001). Finally, it can be seen in Table 2 that 47% of the health care providers were physicians.
Adults with SCD and their providers were recruited from 22 states across the United States, representing a diversity of urban, suburban, and rural populations as well as medical center and community-based settings. Table 3 depicts the geographic diversity among participants, across all of the qualitative data collection strategies.
Men and women also differed significantly in the number of pain episodes experienced during the previous 12 months (Table 4 -Fisher exact = 0.001), with all men reporting that they had experienced at least 1 episode of pain, whereas 22% of women reported that they had not experienced any pain during the previous 12 months. Eighty-two percent of men reported that they had Table 5 shows the number of votes cast by the focus group participants regarding the importance of the health and quality-of-life domains identified by the 2002 working groups and the literature review. It can be seen that pain was the first priority, followed by fatigue/tiredness, work, and physical activities. Relationships were voted on relatively infrequently, whereas career, sleep, emotional issues, stress, and interactions with the health care system each received 5% to 6% of the votes. Childbearing and sexuality also received relatively smaller percentages of the votes, despite arising as critical incidents from the focus groups and individual interviews. The pattern of votes cast by men and women were similar across domains, with the exception that women chose issues of tiredness and fatigue significantly more often than men (12% vs. 4%, w 2 [1 df] = 9.98, P = 0.002) and men chose emotional issues (8% vs. 4%, w 2 [1 df] = 5.00, P = 0.025) significantly more often than women.
The individual interviews and the focus groups yielded 1213 incidents. These incidents were used to develop a taxonomy that comprised 16 major domains, which included 94 categories describing different ways through which SCD had positive or negative impacts on the lives of individuals with this condition.
We summarized the literature review and qualitative study results in a conceptual model of the impact of SCD on the lives of adults (Fig. 1) . Our model acknowledges the primary manifestation of SCD, that is, pain. In illustrative critical incidents, respondents stated: The effects of pain are related to intensity, frequency, location, and unpredictability (and thus lack of control).
I went with a friend, sitting on the beach y watching the sunset y just sitting there having a good time. I suddenly didn't know what was happening, I thought I was having a heart attack. My whole chest just hurt, hurt real bad. I told (my friend) y I hate to be a spoilsport, but I gotta get out of here, and I left. This is one of those evenings you want to last 2 or 3 days, and I had to cut it short. (Male, Individual Interview)
Physical impacts can result from pain, and/or are directly experienced as a result of the diagnosis of the disease, for example, in the fatigue experienced in relation to anemia, neurocognitive impairment, reproductive issues, and vaso-occlusive episodes experienced in relation to sexual arousal.
When I have sex, and I get excited, I have a crisis. The pain from those crises is worse than from normal crises (so) I've learned that I can't get excited like that. (Female, Focus Group)
Other physical impacts include sleep interference and stiffness.
(This morning) it was rough trying to get up because of the stiffness of the hip replacement and the crisis that I was having in my right arm. I lay for an hour in the bed trying to just move my joints. (Male, Focus Group)
The physical distress accompanying the diagnosis of SCD impacts social and role functioning in all areas: *Differences between men and women with sickle cell disease on the number of pain episodes reported in the previous 12 months were significant, Fisher exact = 0.001. Employment and education were found to be strongly negatively impacted by SCD in the literature and in the qualitative data.
I'm pursuing a (nursing degree), and I have to miss classes when I'm in the hospital. I have to re-do the work that I missed. And all my friends all move ahead but I'm stuck in the back and have to make up the work on the weekends.
(Female, Focus Group)
The influence of SCD on relationships was not always negative:
My dad is always there by my side when I am in the hospital for a pain crisis. He will come right to the hospital after work to be with me. (Female, Individual Interview)
Pain and other physical impacts can operate bidirectionally with the experience of emotional distress, including mental health symptoms. Depression was the most prevalent mental health issue, both from the literature and the data collection:
I get completely pooped, just going to the store. It makes me depressed y (that I don't have) more energy. (Female, Individual Interview) Emotionally I don't feel fine most of the time y half the month I feel depressed or am in pain. I was in school and ended up crying in the bathroom, which isn't good because it's a public place. (Female, Individual Interview) My total hip replacement caused me to become really depressed. All the career goals I had seemed to be over as I can't work any more. I am disabled before I even turned 40.
(Male, Individual Interview)
Coping strategies also influence and are influenced by physical and emotional distress. Successful coping efforts were highlighted in the literature, including active coping attempts and spirituality. Other coping strategies reflected both in the literature and our qualitative data collection included the use of traditional and complementary therapies and more general social support. Substance use and denial were less successful coping strategies described in the literature. Positive effects of SCD that emerged from our qualitative data collection included increased empathy for others and a sense of mastery, including being motivated to achieve and having a sense of accomplishment with those achievements. Mutual support from others with SCD was described both in the literature and the data, whereas altruism was revealed most strongly in the data collection. I am a counselor at the sickle cell camp that I went to when I was a kid. One of the camper's mothers told me the other day that her daughter always speaks highly of me. That makes me feel good, knowing that I can be an inspiration to other people. (Male, Individual Interview) Quality of care emerged as a critical feature in the experience of adults with SCD in the qualitative data finding, for example, that stigmatization was experienced mostly in the medical treatment context. Medical maltreatment and neglect was frequently described:
I was in the emergency room and in so much pain. I needed pain medication immediately (but) the nurse refused to access my port. She just kept sticking me and blowing up my vein. (Female, Focus Group) I was having kidney problems (and) they said they would remove a kidney, so I had surgery. When I came out of surgery, they told me that they didn't remove a kidney but instead removed my spleen. The local doctor I was seeing wasn't helping me when I was in a pain crisis-when I would go to the local emergency room in pain, they would call him and if my blood work looked okay to him he would tell them I didn't need to be there. I was still in lots of pain though despite what my blood work was showing. I would be discharged and would go home in pain and treat myself at home. (Female, Focus Group) Conversely, advocacy from SCD providers was cited by participants as an important source of support.
I was in so much pain one weekend that I called my doctor at his home. I didn't want to go to the emergency room. My doctor told me that he would go with me and call ahead with my pain prescription. When he arrived and found that they didn't have my pain medication ready, he yelled at the staff and demanded that they get it ready immediately. In five minutes, the nurses got my IV ready for me. (Female, Focus Group)
One time the phone company was going to turn off my phone service. I would have the money but not until a few days after the bill was due y My doctor called them and told them that I needed my phone for possible medical emergencies because I have sickle cell. The phone company gave me an extension on paying the phone bill. (Female, Focus Group) I thought I would never know a doctor who cares about patients with sickle cell y but Dr. X looks for ways to help sickle cell patients get better rather than treating us like drug addicts. (Male, Focus Group)
Recent findings about hospital self-discharge as associated with patient perceptions of the quality of interpersonal experiences with care 100 support the importance of the interplay between medical care received (or not) and the experience of pain and emotional distress. Our model also acknowledges the context of the adult with SCD, with some impacts experienced differently depending on sex and age and urban versus rural setting. Racism has been an important contextual factor for adults with SCD in the literature. Our respondents commented on the lack of community support as evidenced by prejudice and lack of knowledge. Finally, inadequate income and/or insurance can affect the living environment for adults with SCD as they are unable to cover the cost of medications of treatments, or access appropriate health services.
About a month ago y I went to the hospital in pain, but I wasn't bad enough to be admitted. They gave me a prescription for 10 pain pills, but I couldn't fill the prescription because I had no money. I ended up having to go back to the hospital 3 days in a row. Each time I would go home and try to deal with the pain, and it would get worse, so I had to go back to the hospital. (Male, Individual Interview)
DISCUSSION
We engaged in 3 activities to define and validate a comprehensive conceptual framework for the impacts of SCD on adults: (1) a literature review, (2) focus groups with adults living with SCD, and (3) a critical incident study with individuals living with SCD and providers who care for them. We aligned our approach to the development of ASCQ-Me with the wide range of qualitative and quantitative research methods used in the development of the Patient-Reported Outcomes Measurement Information System (PROMIS), an NIH Common Fund initiative. Our goal was to create in ASCQ-Me a detailed supplement to the "generic core" provided by PROMIS. In parallel to the approach used in the development of PROMIS, the purpose of this formative research and method of sampling was to generate a comprehensive taxonomy of potential impacts of SCD on the health-related quality of life for adult patients.
Previous conceptual models that have been developed and evaluated for SCD include a transactional model of psychological adjustment 34, 35 ; the theory of self-care management 9 ; and a model of pain and utilization from the PiSCES project. 8 Our model is broader than each of these, incorporating a wider range of the potential impacts of SCD on the lives of adults derived from a comprehensive literature review that includes cross-cultural considerations.
Our model was informed with consumer input from its beginning and then refined with qualitative data collection methods. Data collection efforts were wide-reaching, representing a diversity of clinic and community settings; urban, rural and suburban populations; and a range of regions within the United States.
As in previous models, the issue of pain is prominent in our model and interwoven with emotional distress, quality of care, and stigmatization. For some incidents that described limitations in daily activities due to pain, one could surmise that the limiting pain was chronic. However, because coding of critical incidents requires that no assumptions are made beyond the actual statement made by the interviewee, the data that we gathered does not allow us to definitively state what the experience/effects of chronic pain versus acute pain are for SCD.
In contrast with previous reviews and the results of the 2002 working group, we found a broader range of emotions reflected. These included positive effects of SCD including altruism and mutual support experienced among adults with SCD. Results from the qualitative data collection emphasized "missing out" on relationships and activities, medical complications and side effects of treatments, family and social relationships, concerns about disclosure, and discrimination occurring in education and employment. Issues related to faith/ spirituality and housing did not emerge as strongly as anticipated, based on the 2002 working group recommendations. Previously, sleep problems have rarely been noted as interfering with quality of life, 89 but sleep interference emerged strongly as an issue through our data collection. This finding is consistent with research with other pain populations that highlights the reciprocal influence between pain and sleep, with sleep impaired by pain 103, 104 and pain exacerbated by sleep disorders. 105 Issues of stigmatization were found primarily in relation to medical care providers, although some issues were found with denial of employment and health insurance.
Our approach to developing ASCQ-Me was very different from the approach used to create the Sickle Cell Impact Measurement Scale (SIMS), the only other sickle cell healthrelated quality-of-life instrument of which we are aware. 87 The SIMS was developed from 4 existing instruments-3 of these instruments are general quality-of-life instruments and the fourth is an arthritis quality-of-life scale. After the SIMS was developed and psychometrically evaluated, it was modified based on a single focus group with 15 people with SCD. The scores of people with SCD were compared with those of a convenience sample of individuals with arthritis. Subsequent psychometric testing was restricted to test-retest reliability measures with these 15 focus group participants.
In contrast to the SIMS, the ASCQ-Me instrument was developed specifically as an instrument to assess the quality of life of people with SCD. 11 We derived items for the instrument directly from the formative research that identified the myriad ways SCD affects the lives of adults. We evaluated items using cognitive testing strategies and field tested the instrument. Over 800 individuals with SCD and their health care providers participated in all of these efforts, and psychometric evaluation was restricted to individuals with SCD.
Future Directions for Research
The field testing phase of the ASCQ-Me development will provide not only information on the psychometric properties of the instrument but will allow us to correlate genotype with reported disease severity. Data from the field test will allow us to investigate differential impacts of SCD in relation to such variables as age and sex. Our literature review revealed a number of important gaps that should be addressed in future research. Research in all of the broad categories of the impacts of SCD (pain and its management; emotional distress; social, family, sexual, and work functioning; quality of life and quality of care) would benefit from more attention to the inclusion of appropriate comparison groups, control for potentially confounding variables, and consistency in measurement. More cross-cultural studies of SCD impacts and responses, including positive effects, are required. Emerging issues in need of further study include the use of substances such as alcohol or marijuana to address unrelieved pain and the impacts of chronic versus acute pain on the lived experiences of adults with SCD. Our qualitative data collection highlighted such gaps in the SCD literature as the poorly understood relation between pain, sleep problems, and HRQOL, and the impacts on sexuality for this population. There is a wealth of information from research with other pain disorders that could be drawn upon in developing effective multidimensional treatments for sickle cellrelated difficulties with sleep and sexuality, for example, while furthering our understanding of the unique aspects of sickle cell-related pain. There is a critical need to address the pervasive medical maltreatment and neglect of SCD described by our study participants.
CONCLUSIONS
Our formative research provides the basis for a comprehensive model of issues that affect adults with SCD. The model includes well-being and functioning, patient preferences, satisfaction with care, and access to care. Such a model may be of use in generating hypotheses for clinical research with adults with SCD. This model may also provide clinicians with an improved understanding of the lived experience of adults with SCD upon which they can draw to improve their practice. A conclusion of the 2002 workshop on adults with SCD was that there was a need to develop a disease-specific HRQOL measurement system to assess the impact of SCD on the lives and experiences of affected adults. Establishing a conceptual framework of the impact of SCD on patients' lives was the first major step in constructing the measure. In the context of developing a measure, the conceptual framework can be thought of as the set of domains and subdomains that must be measured to provide a comprehensive assessment of the impact of a disease on a person's HRQOL. We used a variety of strategies to ensure that important constructs were not overlooked.
